a9y United States
12y Patent Application Publication (o) Pub. No.: US 2015/0275843 Al

US 20150275843A1

Petrosian 43) Pub. Date: Oct. 1, 2015
(54) CATALYTIC FUEL IGNITER Publication Classification
N : (51) Int.CL
(71) Applicant: J Sl;e Petrosian, North Hollywood, CA FOIP 2307 (2006.01)
(US) F230 11/04 (2006.01)
‘ : (52) U.S. CL
(72)  Inventor: JS‘;" Petrosian, North Hollywood, CA CPC oo FO2P 23/02 (2013.01); F230 11/04
(US) (2013.01)
(37) ABSTRACT
(21)  Appl. No.: 14/107,880 A catalytic fuel 1gniter 1s compatible with internal combus-
tion engines and other chemical fuel operated systems. The
- catalytic fuel igniter does not require electrical components
(22)  Filed: Dec. 16,2013 typically required for such systems, thus reducing complex-
ity. The catalytic fuel igniter includes a catalyst in a controlled
Y y gh y
Y environment which ignites the fuel and air at the proper time
Related U.S. Application Data . . . .
for engine operation. In one embodiment the fuel 1s a hydro-
(60) Provisional application No. 61/738,031, filed on Dec. gen fuel and the catalytic fuel 1gmiter 1s a hydrogen fuel

17, 2012.

1gniter.

24k




Patent Application Publication Oct. 1, 2015 Sheet 1 of 4 US 2015/0275843 Al

FIG. I



Oct. 1, 2015 Sheet 2 of 4 US 2015/0275843 Al

Patent Application Publication




Oct. 1, 2015 Sheet 3 0of 4 US 2015/0275843 Al

Patent Application Publication

N

" .r.. .. .,.. 1............._ KA ...- FaNNC
- .....,.......,.......... ......_............_.... ........-..1..
.- ._H_H AP,

.-...
._r_.

Tu

f..;.r..,....

-

e o

JaCarr

e

e

o

S

_~

=

A

o ,_{“J
1
PR

'

.l"-"f
.
r

4

H_ R,

.,., ST
fff fff hxw e mxu
1&. nk.k. m&.

A

N e
R &x%...-u.m.n...-.x

,5?w.TFf._EHf£HfﬂKH¢AH

pockoade” T ﬂ.aun

-
.............................rr

2 [

A A

L-....

Ll
" |
- E -

' ¢

o
.\\.H P
. l- L]

Hﬁ

o ....

X.. -

.
.. -.. [
o N " -
R
R
oS
&

......... 2
o
4 -

o

x.xm

hﬁ

1.‘#*"‘
i

-~

- - T
i 2 o Y

. -

b .

e e e e s EEEEEEEE R e e e e B

£

i
¥

f

.i_'—ﬂ""\
Pt ik
[

L

.

" ..
P - e
4 .r.r IrJI Ir-r Irlr
P
- N ,.f. - e
L} 1- I.r I-f I- r -.r
R T
-, r_.ff...... -~
. ,p,./f. ne,
hy Pty
- - J.-. - -
o, e T,
r ' - ' '
L L L
P L
W L=
L
'
-- ,.,.,_r- .J_T1 ..-.J.,.
b l
.-..... ...._,..._.-..r ..........
M Te e el e T
L TN '
LY LT
e A T

1T

iy r

LY

JULE

|IEIH

ilil

- P

&

r“--.,......11.” ..”_r“r-.. 11.” .._f_ ”.Jr.r
_.. l_l hs I-I_
R
_r,...r -.....,.,.._”.f... )
) - ....,,..- o .,.,...,._,...
e e e
b ) .f-. b . I-J- .I.xl.fl..
C RN
r .t- ] . J- u_u_n

-
?'"i-u-.,._i
]




Patent Application Publication Oct. 1, 2015 Sheet 4 of 4 US 2015/0275843 Al

wasiiung porous white aluniina
with distiiied water

drving the washed alomma with hydrogen gas Hame

saturating the dried alumina with two drops
ot concentrated Chioroplatinic acid

]
-
o
-

roduemg with exeess 3-Tmb diluied Sodium
Hydroxymethane Sulinaie solution heated

i0 ai feasi 7RY (Celsius

drving the plalimzed alununa gsing a
hvdrogen flame

ropoat
< sleps H4-108
o LTSS

iU

placing one drop of concenirated *
Chioroplatimie acid on the alumins

il2

decomnosing with hvdroven flame until
. i, o bt

visible siver platimum 18 depostied w the pores

bringing the alunnna calalyst 1o voom lemperatury and 7
introduce hvidrogen gas to re-zenerate the catalvsi




US 2015/0275843 Al

CATALYTIC FUEL IGNITER

[0001] The present application claims the priority of U.S.
Provisional Patent Application Ser. No. 61/738,051 filed Dec.
1’7, 2012, which application 1s incorporated 1n 1ts entirety
herein by reference.

BACKGROUND OF THE INVENTION

[0002] The present invention relates to the ignition of inter-
nal combustion engines and 1n particular to a catalytic 1gni-
tion device for hydrogen fuel internal combustion engines.
[0003] Fossil fuels pose environmental and health chal-
lenges. Also, environmental regulations which require com-
panies to develop complex and expensive emission controls
have not been eflective in completely eliminating the build-
up of carbon dioxide and nitrogen oxide compounds in the
atmosphere.

[0004] Conventional combustion technologies require car-
bon based fuel and an oxidizer to be 1gnited by a spark plug or
heating element (e.g., glow plug) utilizing a magnetic/elec-
trical coil or electrical feed. Generally 1gnition systems are
required to provide an electrical signal, and these ignition
systems oiten fail.

[0005] As an alternative to complex fossil fuels, hydrogen
1s gaining popularity in the world. Hydrogen 1s safe to use and
abundant 1n nature. In a gaseous form, hydrogen chemically
reacts with air to form water as the main product of an exo-
thermic (energy releasing) reaction. The combustion of
hydrogen and air delivers approximately 1.5 times more BTU
than carbon fuel (e.g., gasoline). However, some form of
elficient 1gnition 1s still required for hydrogen fueled internal
combustion engines.

BRIEF SUMMARY OF THE INVENTION

[0006] The present invention addresses the above and other
needs by providing a catalytic fuel 1gniter which 1s compat-
ible with internal combustion engines and other chemical tuel
operated systems. The catalytic fuel igniter does not require
clectrical components typically required for such systems,
thus reducing complexity. The catalytic fuel 1igniter includes
a catalyst 1n a controlled environment which 1gnites the tuel
and air at the proper time for engine operation. In one embodi-
ment the fuel 1s a hydrogen fuel and the catalytic fuel 1gniter
1s a hydrogen fuel 1gniter.

[0007] Inaccordance with one aspect ofthe invention, there
1s provided a catalytic fuel 1igniter which eliminates the need
for an electrical 1ignition system for hydrogen fuel. The cata-
lytic fuel 1gniter reduces the cost of materials used and
increases the efficiency of the hydrogen combustion reaction
thereby increasing the etficiency of the engine.

[0008] In accordance with another of the invention, there 1s
provided a catalytic fuel i1gniter including female fitting
including a threaded passage therethrough, a male fitting
having a male threaded portion cooperating with the threaded
passage ol the female fitting attachment of the male fitting of
the top of the female fitting, a closed end of the threaded
passage opposite the male fitting, the closed end including
slits and sides containing orifices, a catalytic plug residing 1n
the threaded passage at the closed end, a spring residing 1n the
threaded passage above the catalytic plug, and a set screw
residing in the threaded passage above the spring and thread-
edly cooperating with the threaded passage to advance and
retreat the within the threaded passage by turning the set
SCIEw.
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[0009] In accordance with still another of the invention,
there 1s provided a catalytic plug made using a method includ-
ing washing porous white alumina with distilled water, drying
the washed alumina with hydrogen gas flame, saturating the
dried alumina with two drops of concentrated Chloroplatinic
acid, reducing with excess 5-7 mlL diluted Sodium
Hydroxymethane Sulfinate solution heated to at least 78°
Celsius to make platimized alumina, drying the platinized
alumina using a hydrogen tlame, placing one drop of concen-
trated Chloroplatinic acid on the platinized alumina, decom-
posing with hydrogen flame until visible silver platinum 1s
deposited 1n the pores, and bringing the alumina catalyst to
room temperature and mtroduce hydrogen gas to re-generate
the catalyst.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWING

[0010] The above and other aspects, features and advan-
tages of the present invention will be more apparent from the
following more particular description thereof, presented 1n
conjunction with the following drawings wherein:

[0011] FIG. 1 1s an internal combustion engine having a
catalytic fuel 1ignmiter according to the present invention.
[0012] FIG. 2A 1s a side view of a male fitting of the cata-
lytic fuel 1gniter according to the present invention.

[0013] FIG. 2B 1s a bottom view of the male {fitting of the
catalytic Tuel 1gniter according to the present invention.

[0014] FIG. 2C 1s a top view of the male fitting of the
catalytic fuel 1igniter according to the present invention.

[0015] FIG. 3A 15 a side view of a female fitting of the
catalytic fuel 1igmiter according to the present mnvention.
[0016] FIG. 3B 1s a bottom view of the female fitting of the
catalytic fuel 1ignmiter according to the present invention.
[0017] FIG. 3C 1s a top view of the female fitting of the
catalytic Tuel 1gniter according to the present invention.
[0018] FIG. 415 a cross-sectional view of the female fitting

according to the present invention, taken along line 4-4 of
FIG. 3A.

[0019] FIG. SA 1s an exploded view of the catalytic fuel
igniter according to the present mnvention.

[0020] FIG. 5B 1s a cross-sectional view of the assembled
catalytic fuel 1igniter according to the present invention.
[0021] FIG. 6 15 a bottom view of a spring element of the
catalytic fuel 1ignmiter according to the present invention.
[0022] FIG. 7 1s another embodiment of a catalytic fuel
1gniter according to the present invention.

[0023] FIG. 8 1s a process for making a catalyst plug
according to the present invention.

[0024] Corresponding reference characters indicate corre-
sponding components throughout the several views of the
drawings.

DETAILED DESCRIPTION OF THE INVENTION

[0025] The following description 1s of the best mode pres-
ently contemplated for carrying out the invention. This
description 1s not to be taken 1n a limiting sense, but 1s made
merely for the purpose of describing one or more preferred
embodiments of the invention. The scope of the invention
should be determined with reference to the claims.

[0026] A catalyticignition engine 10 having a catalytic fuel
igniter 24 according to the present invention 1s shown in FIG.
1. The engine 10 includes an engine block 12, a cylinder 14,
a head 16, a valve cover 18, exhaust 20, and an air intake 22.
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The engine 10 includes internal components including a
crank shait 11 residing in the engine block 12, a connecting
rod 13 connected to the crank shait 11, a piston 135 connected
to the connecting rod 13, and a combustion chamber 17 1n the
head 16 above the piston 15. The engine 10 further includes
other internal and external parts known to those skilled 1n the
art and not described here. The catalytic fuel 1igniter 24 may be
attached at the location otherwise used by a spark plug or
glow plug, or 1n a location provided specifically for the cata-
lytic fuel 1gniter 24.

[0027] A side view of a male fitting 24a of the catalytic tuel
igniter 24 1s shown 1n FIG. 2A, a bottom view of the male
fitting 24a 1s shown 1n FIG. 2B, and a top view of the male
fitting 24a 1s shown 1n FI1G. 2C. The male fitting 24q includes

a male threaded portion 32 and a wrench attachment portion
34.

[0028] A side view of a female fitting 245 of the catalytic
tuel 1gnmiter 24 1s shown 1 FIG. 3A, a bottom view of the
female fitting 2456 1s shown 1n FIG. 3B, a top view of the

temale fitting 1s shown 1n FI1G. 3C, and a cross-sectional view
of the female fitting 245 taken along line 4-4 of FIG. 3A 1s

shown 1n FIG. 4. The female fitting 245 includes a threaded
passage 31 substantially therethrough (i.e., reaching nearly
the entire length of the female fitting 245), having an open end
31a for threadedly receiving the male fitting 24q, and an
opposite closed end 32 having slits 33 and passages 37. The
temale fitting 245 includes male threads 28 for attachment to
the engine 10, an unthreaded portion 30, and a wrench attach-
ment portion 26 for tightening to the engine 10. The wrench
attachment portions 26 and 34 may be for a common >4 inch
wrench, and the male threads may be a common spark plug

thread of 14.125 mm.

[0029] An exploded view of the catalytic fuel 1gniter 24 1s
shown 1n FIG. 5A and an assembled view of the catalytic fuel
igniter 24 1s shown 1n FIG. 5B. The catalytic fuel igniter 24
includes the female fitting 245 including the threaded passage
31 therethrough, the male fitting 24a attachable to the top of
the female fitting 24b, a catalytic plug 38 residing in the
threaded passage 31 at the closed end 32, a spring residing in
the threaded passage 31 above the catalytic plug 38, a set
screw 35 residing in the threaded passage 31 above the spring
36 and threadedly cooperating with the threaded passage 31
to advance and retreat the within the threaded passage 31 by
turning the set screw 35, and a compressible gasket (or seal)
39 captured between the female fitting 245 and the male
fitting 24a. The spring 36 and set screw 35 allow adjustment
of force exerted against the catalytic plug 38 to hold the
catalytic plug 38 1n place and avoid cracks or other damage to
the catalytic plug 38. The compressible gasket 39 fills the gap
between the male and female fitting when the male fitting 244
1s tightened against the set screw 35. The set screw 35 1s a
hydrogen compatible material, for example, brass. The male
fitting 24qa tightens against the set screw 35 to prevent 1oos-
enming the up from heat expansion. The orifices 37 1s prefer-
ably aligned with the catalytic plug 38 to facilitate saturation
of the catalytic plug 38 with hydrogen fuel, and some of the
hydrogen fuel generally flows upward past the catalytic plug
38, thus surrounding the catalytic plug 38.

[0030] A bottom view of the spring 36 1s shown in FIG. 6.
The spring 36 has an inward folded bottom coil 364a to rest

against the catalytic plug 38.

[0031] Another embodiment of the catalytic fuel igniter 24'
1s shown 1n FIG. 7. The catalytic fuel 1gniter 24" includes a

male fitting 24a' and locking nut 40 for fixing the depth of the
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male fitting 244" 1n the mterior passage 31 of the female fitting
24b to apply force to the catalytic plug 38.

[0032] A processiormaking a catalystplug 38 according to
the present ivention 1s described in FIG. 8. The method
includes washing porous white alumina with distilled water at
step 100, drying the washed alumina with hydrogen gas flame
at step 102, saturating the dried alumina with two drops of
concentrated Chloroplatinic acid at step 104, reducing with
excess 5-7 mL diluted Sodium Hydroxymethane Sulfinate
solution heated to at least 78° Celsius to make platinized
alumina at step 106, drying the platinized alumina using a
hydrogen flame at step 108, repeating steps 104, 106, and 108
at least 3 times at step 109, placing one drop of concentrated
Chloroplatinic acid on the platinized alumina at step 110,
decomposing with hydrogen flame until visible silver plati-
num 1s deposited in the pores at step 112, and bringing the
alumina catalyst to room temperature and introduce hydrogen
gas to re-generate the catalyst at step 114.

[0033] Whilealumina is a preferred material for making the
catalyst plug 38, alternative maternials include other solid
material porous which can be platinized. The catalytic fuel
igniter 24 may also be used for starting jet engines and as an
igniter for rocket engines. An 1gniter according to the present
invention may further be used with methane, butane, and
propane fuels with a modified catalyst.

[0034] While other materials may be used, examples of
suitable materials for the male fitting and female fitting are
303 stainless, 304 stainless and 314 stainless.

[0035] While the mmvention herein disclosed has been
described by means of specific embodiments and applications
thereof, numerous modifications and wvariations could be
made thereto by those skilled 1n the art without departing
from the scope of the invention set forth in the claims.

I claim:
1. A catalytic fuel 1igniter comprising;:

a female fitting including an 1nterior passage substantially
therethrough;

an open end of the interior passage;

a closed end of the 1nterior passage opposite the open end;

at least one slit through the closed end of the interior
passage;

a male fitting engageable with the female fitting to close the
open end of the interior passage of the female fitting;

a catalytic plugresiding in the interior passage at the closed
end and 1n fluid communication with an exterior of the
catalytic fuel 1igniter through the at least one slit.

2. The catalytic fuel igniter of claim 1, wherein the catalytic
plug 1s held against the closed end of the interior passage.

3. The catalytic fuel 1igniter of claim 2, wherein cooperation
of the male fitting with the female fitting holds the catalytic
plug against the closed end of the interior passage.

4. The catalytic fuel igniter of claim 3, wherein a portion of
the male fitting resides 1n the interior passage of the female
fitting holding the catalytic plug against the closed end of the

interior passage.

5. The catalytic fuel 1igniter of claim 2, wherein a set screw
resides 1n the interior passage of the female fitting, the set
screw holding the catalytic plug against the closed end of the
interior passage.

6. The catalytic fuel igniter of claim 5, wherein a spring
resides between the set screw and the catalytic plug 1n the
interior passage of the female fitting, the spring holding the
catalytic plug against the closed end of the interior passage.
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7. The catalytic fuel 1igniter of claim 1, wherein:

the mterior passage of the female fitting includes female
threads:

the male fitting includes male threads on a cooperating
portion residing in the interior passage of the female
fitting, the make and female threads attaching the male
fitting to the female fitting,

8. The catalytic fuel igniter of claim 1, further including

orifices 1n walls of the interior passages adjacent to the cata-
lytic plug;

9. The catalytic fuel igniter of claim 1, wherein the catalytic

plug 1s made using the process:

washing porous white alumina with distilled water;
drying the washed alumina with hydrogen gas flame;
saturating the dried alumina with two drops of concen-
trated Chloroplatinic acid;
reducing with excess 5-7 mlL diluted Sodium
Hydroxymethane Sulfinate solution heated to at least
78° Celsius to make platinized alumina;
drying the platinized alumina using a hydrogen tlame;
placing one drop of concentrated Chloroplatinic acid on
the platinized alumina;
decomposing with hydrogen flame until visible silver plati-
num 1s deposited in the pores; and
bringing the alumina catalyst to room temperature and
introduce hydrogen gas to re-generate the catalyst.
10. A catalytic 1gnition engine comprising:
an engine block;
a cylinder portion;
a head;
an exhaust;
an air intake;:
a crank shaft residing in the engine block;
a connecting rod connected to the crank shatt;
a piston connected to the connecting rod;
a combustion chamber 1n the head above the piston. and
a catalytic fuel 1igniter attached to the head and reaching to
the combustion chamber, the catalytic fuel 1gniter com-
prising:
a Temale fitting 1including an interior passage substan-
tially therethrough;
an open end of the mterior passage;
a closed end of the interior passage opposite the open
end;
at least one slit through the closed end of the interior
passage;
a male fitting engageable with the female fitting to close
the open end of the interior passage of the female
fitting;;
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a catalytic plug residing 1n the interior passage at the
closed end and 1n fluid communication with an exte-

rior of the catalytic fuel 1igniter through the at least one
slit.

11. The catalytic 1gnition engine of claim 10, wherein the

catalytic plug 1s made using the process:

washing porous white alumina with distilled water;

drying the washed alumina with hydrogen gas flame;

saturating the dried alumina with two drops of concen-
trated Chloroplatinic acid;
reducing with excess 5-7 mL diluted Sodium
Hydroxymethane Sulfinate solution heated to at least
78° Celsius to make platinized alumina;
drying the platinized alumina using a hydrogen flame;
placing one drop of concentrated Chloroplatinic acid on
the platinized alumina;
decomposing with hydrogen flame until visible silver plati-
num 1s deposited in the pores; and
bringing the alumina catalyst to room temperature and
introduce hydrogen gas to re-generate the catalyst.
12. A catalytic fuel 1igniter comprising:
a female fitting including an 1nterior passage substantially
therethrough;
an open end of the interior passage;
a closed end of the interior passage opposite the open end;
at least one slit through the closed end of the interior
passage;
a male fitting engageable with the female fitting to close the
open end of the interior passage of the female fitting;
a catalytic plugresiding in the interior passage at the closed
end and 1n fluid communication with an exterior of the
catalytic fuel 1gniter through the at least one slit, the
catalytic plug 1s made using a method comprising:
washing porous white alumina with distilled water;
drying the washed alumina with hydrogen gas flame;
saturating the dried alumina with two drops of concen-
trated Chloroplatinic acid;

reducing with excess 5-7 mlL diluted Sodium
Hydroxymethane Sulfinate solution heated to at least
78° Celsius to make platimzed alumina;

drying the platinized alumina using a hydrogen flame;

placing one drop of concentrated Chloroplatinic acid on
the platinized alumina;

decomposing with hydrogen flame until visible silver
platinum 1s deposited 1n the pores; and

bringing the alumina catalyst to room temperature and
introduce hydrogen gas to re-generate the catalyst.
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